earthquakes may have been interacting with each other. The 2016 Kumamoto earthquakes have caused 49 fatalities, over 1000 injured, and serious damage to the local infrastructures in Kumamoto and adjacent areas.
Kyushu Island is located in a typical subduction zone where the Philippine Sea (PHS) plate is subducting beneath the Eurasian plate along the Nankai trough at a rate of 4-5 cm/a (Fig. 2c) [1, 2] . Because of the active subduction, seismic and volcanic activities are very intense in Southwest Japan including Kyushu. During the past century, various types of earthquakes have taken place in the region, including great interplate earthquakes in the megathrust zone beneath the SW Japan forearc region [3] , such as the 1944 Tonankai earthquake (M 8.1), the 1946 Nankai earthquake (M 8.3) and the 1968 Hyuganada earthquake (M 7.5), as well as many inland crustal earthquakes, such as the 1995 Kobe earthquake (M 7.2), the 2000 western Tottori earthquake (M 7.3), and the 2005 western Fukuoka earthquake (M 7.0) [4, 5] . The active subduction of the PHS plate has also produced a number of active arc volcanoes in Kyushu, which form a clear volcanic front roughly along the 100-km depth contour of the subducting PHS slab and parallel with the Nankai trough and the Ryukyu trench axis (Fig. 2c) [1, 2] . A prominent active volcano, Unzen, is located in the back-arc region of Kyushu (Fig. 2b, c) , which erupted on 3 June 1991 and caused 44 fatalities.
So far many researchers have used seismic tomography to study the three-dimensional (3-D) structure of the crust and upper mantle beneath SW Japan [e.g., [1] [2] [3] [4] [5] [6] [7] [8] . These studies have imaged clearly the high-velocity (high-V) subducting PHS slab and low-velocity (low-V) zones in the mantle wedge beneath Kyushu (Fig. 2) . The low-V zones beneath the volcanic front and back-arc region reflect arc magmatism caused by a combination of the PHS slab . Many low-frequency microearthquakes occur in and around the low-V zones in the lower crust and uppermost mantle beneath the active arc volcanoes (Fig. 2) , which reflect upward migrations of arc magma and fluids from the mantle wedge to feed the arc volcanoes [1, 9] . In contrast, the low-V zones beneath the Kyushu forearc region reflect forearc mantle serpentinization due to fluids from the dehydration of the young and warm PHS slab [1, 6, 8] .
The 2016 Kumamoto main shock and two large foreshocks (M [ 6.0) occurred in a high-V zone in the upper crust, overlying a prominent low-V zone in the lower crust and upper-mantle wedge (Fig. 2) . Previous studies have revealed significant anomalies of low-V and high Poisson's ratio in the lower crust and the upper (or uppermost) mantle beneath source zones of large crustal earthquakes in the Japan Islands, suggesting that arc magma and fluids affect the generation of all the large crustal earthquakes in Japan [e.g., 1, 5, [8] [9] [10] . When the fluids or water enter an active fault, the fault friction will be reduced, and so a large crustal earthquake can be triggered. We think that such a seismogenic process also happened in the Kumamoto area, i.e., the nucleation of the 2016 Kumamoto earthquake (M 7.3) was also affected by the ascending fluids from the mantle wedge to the active Futagawa and Hinagu faults. Soon after the occurrence of the Kumamoto earthquakes on 14 April, seismologists in Japan have started to deploy portable seismic stations in and around the source area to record the aftershocks. The use of abundant data from the great number of aftershocks recorded by the dense Hi-net and portable seismic stations will certainly result in highresolution tomographic images of the crust and upper mantle beneath Kumamoto, enabling to reveal detailed structural heterogeneities in the source zone and clarify the causal mechanism of the 2016 Kumamoto earthquakes.
The new results will also help to improve our understanding of subduction dynamics and contribute to the mitigation of seismic and volcanic hazards in Kyushu.
